Studying and improving health care services levels are considered as an essential issue in urban management systems and also crisis management. In such areas, detecting effective factors, managing the relationships, control of costs, defining and planning for health care services resources are significance. In current paper, by analyzing the patients' behavior in one hospital unit, development and optimization of the mentioned unit's performance and defining the optimum resources have been studied. In order to modeling of the study, simulation software ExtendSim has been used. By implementing the outcome of the study and optimization of the hospital resources, waiting time for the patients could be reduced significantly, and also the related costs can be controlled properly.
Introduction
Emergency departments across the nation are overcrowded. The number of emergency departments is decreasing, while patient volume is rising. Busy healthcare systems constantly provide new challenges to their managers and decision-makers due to high demands for service, high costs, limited budget, and healthcare resources. As a result, decision-makers are continuously studying efficacy and efficiency of existing healthcare systems, and must be able to evaluate the outcomes of any changes they make to these systems. Discrete-event simulation has become an effective tool for decision making to seek optimal allocations of resources to improve system performance. It has been widely used in manufacturing and other industries. Recently, due to the rapid development in computer technology, the functions of discrete-event simulation tools have been enhanced and extended. The simulation modeling of complex facilities and sophisticated logics have become feasible. Therefore, there has been an increasing trend of using simulation tools in health care to improve operations (see recent review by Jacobson and colleagues). This process enhances patient flow and reduces health care delivery costs. It also increases quality of service and patient satisfaction. Using such approach in this paper, we use simulation and optimization techniques to determine the best allocation of resources in Shariati emergency.
Over the last decade, there have been fruitful efforts in developing Simulation/optimization models for solving healthcare management problems. Côte (1999) 
System Description
The flowchart of process is given in Fig1. The Entry patient first is checked up in triage. Then according to his situation, four different manners can be supposed for next stage:
1-40% of entries are suspected to have fracture symptoms and therefore need to take a photo in the "Radiology". 2-25% of entries are hear patients. In this case the doctor ordered for the person taking ECG acts. If the present patient is serious, he immediately transferred to the CCU that this section is out of the field of study in the emergency department in this article. 3-In 25% of cases, the affected person will be sent to "internal exam" for more examination. 4-10% of entered patients don't place in these three categories and can be called Category IV. These patients, without doing any more actions in emergency department, are sent to other parts of hospital. The trend of each of these patients in emergency departments is shown in Figure 1. 1-First mode patients: 
Data Collection
Data is collected during three days in the same hours (11-14) and flow process of 94 patients was recorded. However, to achieve acceptable levels of provision we should have different hours for collecting data in which there are significant differences in arrival times so in distribution functions. The collected data about arrival time is shown in Table1. The collected data about service time is shown in Table2. The time is given in minutes.
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Table2. Service times
Maximum Most probable Minimum Activity 7 4 2 Primary Examination in Triage 13 9 7 Radiology 6 3 3 Orthopedic Examination 33 26 22 Chalk spasm 20 15 10 ECG 7 5 4 Check the ECG 14 8 5 Internal Examination 17 11 8 General Surgery Examination 50 30 10 General Surgery 2160 600 120 Care
Input Definition
1. Entries: To define the entries according to arrival times the Generator block should be used. So we enter the collected data in "Empirical table" and click on "Interpolated" icon to show that the real amounts between discrete amounts can be created also. 2. To define activities there are two types of blocks: one which can be used for activities with just one available resource unit and the other which defines the activities with more than one resource units. 3. To define the queues there are two types of blocks: one which can be used for activity with one available resource unit and the other which defines the queue for activities with more than one resource units. 4. There are two kinds of resources we want to optimize: first the human resources mean personnel of the emergency department and then the equipment such as patient beds. 5. And at last we consider that the simulation stops after 3000 events occurred.
So the model will be defined in software as what has shown in Figure 4 . 
Model Simulation
After defining the model we run it. The wait times which seem to be high and so must be optimized is shown in Table3. 
Constraints
The constraint to employ personnel is the restricted budget. According to the different salaries of personnel as shown below we can define the constraints: And the constraint for equipment's is due to restricted budget and restricted space. To define the constraints two budget is supposed. One for current costs which consists of the personnel cost and the other budget consists of fixed costs by which bed costs are paid. So the constraints will be: 1) 30000*Var4 + 24600*Var5 + 14800*Var6 + 6500*Var7 ≤ 548000; 2) 500000*Var8 ≤ 100000;
Objective Function
Now since the waiting times in some parts are high, we consider the objective function to reduce the waiting time. By reducing the delay time, the output will be increased. So the function will be:
In which Var0 refers to outputs from chalk spasm, Var1 refers to outputs from heart patients, Var2 refers to outputs from damaged patients, and Var3 refers to patients on who the general surgery has done.
Optimization
After defining the constraints and Objective function in "Evolutionary Optimizer" block we run the simulation. The results (amount of every resource after optimization) were as tables below: So by new resource allocation there would be a save of time about 610 minutes equal to 10 hours and 10 minutes daily.
Conclusion
Busy healthcare systems constantly provide new challenges to their managers and decision-makers due to high demands for service, high costs, limited budget, and healthcare resources. As a result, decision-makers are continuously studying efficacy and efficiency of existing healthcare systems, and must be able to evaluate the outcomes of any changes they make to these systems.
The article was looking to find out the best healthcare resources through simulation method. These resources can be analyzed according to simulation optimization modeling. Therefore the best healthcare resources can be chosen easily. Current approach shows the importance of management flexibility so they can change their decision to get to the best result. Simulation is one of the best tools which provide the best result compared to traditional methods. It provides the chance to involve the realistic factors of problem. It should be kept in mind which the first step is to decide applying different healthcare resources to improve the organization situation, then chose the best one with the help of simulation techniques.
This process enhances patient flow and reduces health care delivery costs. It also increases quality of service and patient satisfaction. Using such approach in this paper, we use simulation and optimization techniques to determine the best allocation of resources and its Applications in Hospital Emergency.
